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1.0 INTRODUCTION

More than 1,500 waste sites have been identified on the Hanford Site.
Most of the waste sites are located within one of four geographic areas on the
Hanford Site that are referred to as the 100, 200, 300, and 1100 areas.
Figure 1-1 shows the location of these areas. Each area has been placed on
the National Priorities List (NPL) under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA). The four areas
have been subdivided into 21 waste area groups on the basis of type of
facility and operation. For example, the 100 Area waste groups generally are
equivalent to the inactive nuclear reactor sites. Each waste area group is
further subdivided into operable units according to waste disposal practices,
geology, hydrogeology, and other pertinent site characteristics. A total of
78 operable units have been identified. This process is continuing, and the
total number of operable units, as well as the individual waste sites within
each operable unit, are subject to change.

This work plan and the attached plans establish the objectives,
procedures, tasks, and schedule for conducting a CERCLA remedial
investigation/feasibility study (RI/FS)} for the 100-KR-4 operable unit. The
location of the 100-KR-4 operable unit is presented in Figure 1-2. A1l ground
water, surface water, river sediment, and aquatic biota investigations for the
entire 100-K Area will be carried out in accordance with the 100-KR-4 work
plan. In addition, theré are three source operable units within the
100-K Area. Source operable units include facilities that are potential
sources of radiological or hazardous substance contamination. For example,
the 100-KR-1 operable unit is considered a source operable unit because it
contains a liquid waste disposal trench, a crib, an outfall structure, and
retention basins. The scope for 100-KR-1 investigations include these
sources, soils (surface and vadose zone), air, and terrestrial biota. The
100-KR-1 work plan is being prepared concurrently with this work plan. Work
plans for the other two source operable units at the 100-K Area will be
developed at a later date.

This work plan was developed in accordance with the Hanford Federal
Facility Agreement and Consent Order (Ecology et al. 1989) and the associated
Action Plan. A1l work conducted under this work plan will conform to the
conditions set forth in the agreement and consent order.

Pursuant to the consent order, relevant U.S. Environmental Protection
Agency (EPA) guidance documents were consulted in the preparation of this work
plan, including:

» Guidance for Conducting Remedial Investigations and Feasibility
Studies Under CERCLA Interim Final (EPA 1988a)

» Data Quality Objectives for Remedial Response Activities (EPA 1987)
s Superfund Exposure Assessment Manual (EPA 1988b)

» Risk Assessment Guidance for Superfund, Volume I, Human Health
Evaluation Manual (EPA 1989a)
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» Risk Assessment Guidance for Superfund, Volume II, Environmental
Evaluation Manual (EPA 1989b).

1.1 PURPOSE AND SCOPE OF REMEDIAL INVESTIGATION/
FEASIBILITY STUDY

In the summer of 1988, EPA proposed that the 100 Areas at the
U.S. Department of Energy (DOE) Hanford Site be included on the NPL
(EPA 1988c). In anticipation of this proposal being finalized, the EPA, the
Washington Department of Ecology (Ecology), and the DOE agreed on the division
of the 100 Areas into operable units for the purpose of increasing the
manageability of the site characterization and remediation processes
(WHC 1989a). On October 4, 1989, the EPA issued its final ruling that
included the placement of the 100 Areas on the NPL, effective
November 3, 1989.

The purpose of collecting data in an RI/FS is clearly stated in the EPA’s
Guidance for Conducting Remedial Investigations and Feasibility Studies Under

'CERCLA (EPA 1988a):

"The objective of the RI/FS process is not the unobtainable goal of
removing all uncertainty, but rather to gather information sufficient to
support an informed risk management decision regarding which remedy
appears to be most appropriate for a given site.”

The scope of the 100-KR-4 operable unit investigation includes ground
water, surface water, river sediment, and aquatic biota. The ground water
aspects of 100-KR-4 operable unit require a broader evaluation of surface
sources than just 100-KR-1 operable unit. The amount of media-specific data
needed to support the remedy selection process is dependent in part on the
potential future use of the 100-K Area. This potential future use will
determine the accessibility of humans and biota to the waste and contaminated
media. Although the Hanford Site is owned by the federal government and set
aside for DOE use, and institutional control is expected to be maintained in
the future, an uncontrolled use scenario has been assumed for the development
of RI data-gathering tasks.

Preliminary investigations of radiological contamination that resulted
from past practices at the 100-K Area have been conducted by Dorian and
Richards (1978). The information and findings of these studies have been used
extensively in this work plan. Although a significant amount of data is
available to describe certain site conditions, additional information is
necessary to develop an acceptable understanding of the nature and extent of
potential risks and to develop a suitable range of remedial action
alternatives for the 100-KR-4 operable unit. Additional information is also
necessary to substantiate existing data that may not be complete, currently
evaluated, or validated.
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1.2 PROJECT GOALS

The goals of the 100-KR-4 operable unit RI are to provide sufficient
information to evaluate future use exposures in the risk assessment, and to
develop and evaluate a range of remedial alternatives in the FS that could
provide for continued restricted use or an unrestricted future use of the
100-K Area. The 100-KR-4 operable unit RI will be conducted in phases.
However, sufficient data may be gathered in the initial phase so that
subsequent RI work is not warranted. In addition, the RI will be implemented
concurrently with the 100-KR-1 operable unit RI program, which will provide
data that are required for the 100-KR-4 operable unit risk assessment and FS.
Source operable units 100-KR-2 and 100-KR-3 may contain sources of ground
water contamination. Therefore, the 100-KR-4 operable unit work plan will
assess the need to investigate individual sources of ground water
contamination from these operable units. The objective of this assessment is
to evaluate each site as a potential candidate for an imminent and substantial
endangerment or interim response action. The RI will include the following
data-gathering goals:

» Identify the contaminants (radiologic and hazardous substances) that
have been released or have potential to be released to the ground
water, surface water, river sediment, and aquatic biota. (Releases
to the unsaturated soil, air, and terrestrial biota will be
addressed in the 100-KR-1 operable unit work plan.)

« Determine the nature and extent of contaminants in these media.

« Determine the distribution of contaminant concentrations in these
media.

» Determine the direction and rate of migration of radiologic and
hazardous substances in the ground water.

» Identify contaminant migration pathways and potential receptors.

o Identify the potential environmental impacts and risks to human
health and the environment posed by radioactive and hazardous
substances. In particuiar, identify imminent threats to human
health and the environment during the initial phase of the RI.

+ Compile the information necessary to develop and evaluate remedial
alternatives and to select preferred remedial actions.

The goal of the 100-KR-4 operable unit FS is to evaluate potential
remedial actions that encompass a range of appropriate waste management
options by developing, screening, and analyzing remedial alternatives. The
ultimate goal of the RI/FS is to allow the selection and subsequent
implementation of a cost-effective remedial action plan that ensures the
protection of public health and the environment. After public review of the
RI and FS reports, DOE, EPA, and Ecology will select an appropriate remedy and
document this choice in a record of decision (ROD). This will be followed by
design, implementation, and monitoring of the chosen remedial action.
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The RI/FS process (Figure 1-3) is divided into five phases: two RI
phases (operable unit characterization and treatability investigation) and
three FS phases (remedial alternatives development, screening, and analysis).

According to the Action Plan of the Hanford Federal Facility Agreement
and Consent Order (Ecology et al. 1989), the following primary documents will
be prepared and distributed for public review and comment: Phase II
RI reports and Phase I, II, and III FS reports. The data coliected during the
initial RI phase provide the information needed to develop and evaluate
remedial alternatives in the FS. The initial alternatives evaluation in the
FS may, in turn, identify the need for additional data collection during the
second phase of the RI.

1.3 ORGANIZATION OF WORK PLAN

The work pTan is based on a knowledge of conditions at the 100-KR-4
operable unit that has been acquired from a review of the reference materials
listed in Chapter 8.0, an area walkover of the operable unit by members of the
work plan team, and conversations with former employees at the 100 Areas. The
work plan will be modified and updated throughout the RI/FS process as
additional information becomes available. In this manner, the work plan will
provide efficient and effective directions consistent with project goals.

A dynamic work plan will also serve to help document the rationale for project
decisions and conclusions and thereby provide assistance in making subsequent
remedial action decisions.

It is recognized that by the time this work plan is implemented, valuable
data presumably will be available from RI/FS and Resource Conservation and
Recovery Act of 1976 (RCRA) facility investigation/corrective measures study

(RFI/CMS) projects at other 100 and 300 Area operable units.

Eight sections, including this introduction, are included in the work
plan. Chapter 2.0 presents the history and current understanding of the waste
generation, transfer, storage, and disposal processes and facilities within
the 100-K Area that act as potential sources of contamination to 100-KR-4
operable unit. The environmental and physical setting of the 100-K Area and
its surroundings are also summarized in Chapter 2.0.

Available data and potential contaminant exposure pathways are reviewed
in Chapter 3.0 to develop a conceptual model for the operable unit. Waste
sources, quantities, and characteristics are identified, along with the
current understanding of the extent of contamination in the various
environmental media. Federal and state standards, requirements, criteria, or
limitations that may be considered as potentially applicable or relevant and
appropriate requirements (ARAR) are identified, potential impacts to public
health and the environment are assessed, and preliminary remedial action
objectives are presented.

Chapter 4.0 summarizes what is known and, more importantly, what is not
known, about the 100-KR-4 operable unit. By comparing the data needed to
conduct an RI/FS with the data that are available now, the RI tasks can be
defined.

)
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Chapter 5.0 presents the activities necessary to conduct the two phases
of the RI (operable unit characterization and treatability investigation) and
the three phases of the FS (remedial alternatives development, screening, and
analysis). Detailed activities for the treatability investigation are not
described because such activities will depend on the information gathered
during the site characterization phase of the RI and the results of the
initial phases of the FS.

A project schedule is presented in Chapter 6.0. Modifications to the
schedule may be made as new information is obtained before or during project
implementation. The project management organization and responsibilities
required to implement the RI/FS activities are discussed in Chapter 7.0.
References used to develop the work plan are provided in Chapter 8.0.

Attachments include support documentation to be used in conjunction with
this work plan and the other plans as necessary to manage, conduct, and
control the RI/FS project:

e Attachment 1: Sampiing and Analysis Plan (SAP) comprising
Part 1 - Field Sampling Plan {FSP)
Part 2 - Quality Assurance Project Pian (QAPP)

+ Attachment 2: Health and Safety Plan (HSP)

o Attachment 3: Project Management Plan (PMP)

« Attachment 4: Data Management Plan (DMP)

+« Attachment 5: Community Relations Plan (CRP).

Each of the plans is meant to be used in conjunction with the work plan
and the other plans, thus minimizing duplication of information and
description.

1.4 QUALITY ASSURANCE

The 100-KR-4 operable unit work plan and its attachments have been
developed to meet specific EPA guidelines for format and structure, within the
overall quality assurance (QA) program structure mandated by DOE-Richland
Operations Office (DOE-RL) for all activities at the Hanford Site. The
hierarchy of QA program documents applicable to this project follows:

« DOE-RL Order 5700.1A, Quality Assurance (DOE-RL 1983): This
directive establishes broadly applicable QA program requirements,
based on American Society of Mechanical Engineers (ASME) NQA-1,
Quality Assurance Program Requirements for Nuclear Facilities
(ASME 1989), for all projects conducted on the Hanford Site.

» Westinghouse Hanford Quality Assurance Manual, WHC-CM-4-2 (WHC
1983b): This document describes the program and procedures to be
used to implement DOE-RL Order 5700.1A for all activities conducted
by Westinghouse Hanford on the Hanford Site.
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The QA program plan for CERCLA RI/FS activities (WHC 1990a): This
plan describes the means selected to impiement WHC-CM-4-2 for CERCLA
RI/FS environmental investigations, while accommodating the specific
requirements for work pian format and content agreed on in the
Hanford Federal Facility Agreement and Consent Order (Ecology et al.
1989). The guidance contains a complete matrix of procedural
resources (from WHC-CM-4-2 [WHC 1989b], from the Westinghouse
Hanford Environmental Investigations and Site Characterization
Manual, WHC-CM-7-7 [WHC 1989c], and from other sources) that may be
drawn on to support Tower-tier operable unit-specific project plans.

100-KR-4 QAPP: Included as Part 2 of the 100-KR-4 SAP, the QAPP
supports the FSP. The QAPP defines the specific means that will be
used to ensure that the sampling and analytical data obtained as
part of the Phase I RI will be defensible and will effectively
support the purposes of the investigation. As required for CERCLA
RI/FS activities, the structure and content of the QAPP is based on
Interim Guidelines and Specifications for Preparing Quality
Assurance Project Plans (EPA 1983). Where required, the QAPP
invokes appropriate procedural controls from WHC-CM-7-7 (WHC 1989c)
for CERCLA RI/FS activities or developed to accommodate the unique
needs of this investigation.
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NOTES:

1. THE DASHED LINE INDICATES THE
PRACTICAL UMITS OF THE
100-KR—-4 QPERABLE UHNIT.
HOWEVER, THE 100-KR-4 OPERASLE
UNIT INCLUDES ALL